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COMMENTS ON THE FOLLINS POND INVESTIGATION
By FREDERICK J. POHL
105
The official report of the Massachusetts
Archaeological Society on its Follins Pond investi-
gation appeared in the Bulletin of the Massachu-
setts Archaeological Society, Vol. XIV, No.2,
January, 1953. I wish to take this opportunity to
thank those members of the M.A.S. who gave time
and energy on May 10 and 11, 1952 to dig at some
of the sites to which they were led by my theory
as to the location of Leif Ericson's camp.
A discussion of the evidence that a ship had
been stored in the Follins Pond gully, the original
find of the M.A.S., must await the results of tests
being made. I shall therefore confine my present
comments to three other matters.
HOLES IN A REPORT
'Since the report of the M.A.S. questioned my
theory of mooring holes, I wish to quote at some
length what it said, on pages 87 and 88: "A native
resident told the Director that when the Bass River
Breakwater was built, every moveable boulder and
large rock in the area was carried by team, sledge,
drag, and scow down to the site. Rocks on both
sides of Bass River were floated down and built
into the structure. When they ran out of small
rocks, they drilled and' blasted big ones. They were
still drilling the less available ones at the time the
work came to a halt." Of holes in rocks along the
south shore of Follins Pond near its east end, as
well as in the skerry and the Bass River "Blue
Rock," as I am told it is called, and the Mill Pond
skerry, the report says: "For the most part the holes
.see~ to have been located at the exact spot one
would choose were one to split the rocks by blast-
ing or with wedges." The report tells us that nine
of these were "examined carefully," and it asks:
"What need would there be for mooring holes when
trees grew to the water's edge and ships could have
been anchored at the stern, and tied by the bow
line to a tree?" The report concluded its attack on
mooring holes by saying: "In our opinion, they
were holes drilled for blasting rocks for the Bass
River Breakwater. There are many more back in
the hills which can by no stretch of the imagination
be Viking. We found 'mooring holes' to be entirely
unnecessary, for the water is shallow and quiet, and
ships could have been easily anchored and tied to
trees on the shore to give complete safety."
The report lists the ten holes which it says
had been "examined carefully," yet is unable to give
the diameters of three of them. It also says: "We
examined the three 'mooring holes,' and added
seven more to the list." The fact is that I added the
seven to the three and informed officers of the
M.A.S. of their existence, previous to the day of the
diggings.
Holes which are only 2 to 11 (average 5 2/3)
inches in depth are not large enough to be blasting
holes when (in all but one instance) each hole is
the only hole in the rock in which it exists. The
rocks in question are from 6 to 12 feet across and
from 3 to 10 feet thick. There are indeed many
blasting holes back in the hills within a mile of
Follins Pond. In March, 1948, Mr. Moulton Farn-
ham and I found hundreds of them, with trucks
busily removing loads of blasted pieces. But these
blasting holes are very different in size, depth,
shape, direction, frequency, and location from what
are not blasting holes. Blasting holes are about B:
inches in diameter. The rule is that they must pene-
trate to one-half or three-fifths of the way through
the rock, and in many instances they extend down
to the bottom of the rock. They are perfectly round.
They are vertical. Several of them may be found
drilled in one large rock. Holes for splitting by
wedges ("plug and feather breaking") invariably
appear in rows. Furthermore, blasting and splitting
holes are used where a truck can be backed up so
that the rock pieces may be conveniently loaded
for transport.
The holes which I called to the attention of the
officers of the M.A.S. were (except possibly the one
in Mill Pond) hand chiseled, presumably with a
straight-edged chisel. They were definitely not
machine drilled. We know this because they are
triangular with the corners rounded. They are not
vertical. I expressed doubt of the vertical one in
The Lost Discovery, page 80. They are on the land
side of rocks, except one rock which is under
water, and on another rock which has obviously
fallen down the steep bank and rolled forward so
that the surface bearing the hole is now inclined
toward the water.
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The conclusive answer to calling them "holes
drilled for blasting" is to be found in J. R. Mattern's
Clearing Land of Rocks for Agricultural and Other
Purposes, published by The Institute of Makers of
Explosives, New York, 1918. The standard "stick,"
1~ inches in diameter and 8 inches long contains
about a half-pound of explosive.. A half-pound of
explosive is required for each cubic yard of marble
or granite to be blasted. A rock the size of the Bass
River rock, at least 12' by 9' by 6' in size, contains
more than 20 cubic yards of granite, and would
require several blasting holes of l~ inches diameter,
totalling a length of at least thirteen feet. Yet the
M.A.S. report says that its one tiny hole one inch
in diameter and three inches deep was drilled for
blasting!
The report states that the holes in rocks along
the south shore of Follins Pond were made for
blasting for the building of the breakwater. It gives
the impression that they were left there unfinished
when the work of building the breakwater came
to a halt. This explanation is based upon untenable
assumptions. It assumes that men who intended to
blast the Follins Pond skerry and the rocks along
the shore of Follins Pond and the only remaining
rock along five miles of river bank started holes in
eight different rocks but stopped when they had the
holes only 2 to 11 inches deep. It assumes that the
word to stop came to eight men simultaneously at
work in various places a mile and a half apart only
a few minutes after each man had begun to chisel
a hole; or else it assumes that one man made the
noles on eight separate rocks and had to be told
eight times that the breakwater was completed, and
thus had to be stopped eight times.
We must differentiate between holes made for
blasting and those made for mooring a boat or one
end of a seine. It is not scientific to lump them all
together. We may not know whether certain moor-
ing holes were made 1000 years ago, or in the
fourteexrth century, or only forty years ago. But we
do know that certain holes were not made for blast-
ing purposes.
The report states that where there were trees
near the water's edge there would be no need for
mooring holes. But imagine the Norsemen in the
wilderness centuries ago. Mooring to a tree would
require tying and untying a hawser every time a
mooring was used: The trees stood high up on the
bank on the south shore of Follins Pond, and would
have been much less handy than a shore-level rock.
At least forty additional feet of hawser would have
been required to moor to a tree. If not tied, double
the entire length of the hawser would be required
to loop the hawser around a tree trunk and bring
the end back to the ship. Above all, we must
remember that the Vikings came from a rocky tree-
less coastline (Greenland), where it was their cus-
tom to moor their ships to rocks.
The report says the water of Follins Pond is
"quiet." It was beautifully quiet the week end when
the M.A.S. members were there, but strong winds
sometimes blow on the Cape and a storm may
come up overnight. I have seen the pond rough
under a northeaster. Practical mariners would not
trust a ship upon which their lives depended to a
conclusion based upon an observation of two quiet
days.
The holes in the Bass River waterway are
mooring holes and not blasting holes. I do not know
when they were made. One correspondent now
(February 1953) writes me that an unnamed man
"in either Yarmouth or Dennis" told him that the
hole in the Follins Pond skerry was made to hold
one end of a seine, and that the hole in the Bass
River rock was "used" for a similar purpose, a half-
century or more ago. To those who believe that
some of the mooring holes were made in Viking
times, they are corroborative evidence. I recognize
that they do not constitute proof.
They are the more corroborative in that their
size, depth, shape, frequency (one hole in one
rock), and location (on the land side of the rock,
near the water, etc.) mark them as similar to holes
in Minnesota (for instance, in a pasture at the base
of the one-time island on which the Kensington
stone was found, and at other sites near old water-
ways); in the rocks at the river bank where the
Swedes first landed in Wilmington, Delaware; at
Newport less than a mile from the Newport tower;
and at various sites on the shore of Nova Scotia
and Newfoundland. This correlation of type and
form of mooring holes at places which the Vikings
presumably visited strengthens the case for those
who believe that some of these mooring holes were
made in Viking times.
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A DIG AT WHAT?
Twelve rock groupings on the brow of the hill
southwest of the Follins Pond skerry seemed to sug-
gest a cemetery. These rock groupings were in three
or four rows of three or four each. In 1947 I uncov-
ered two of these and found them rectangular,
6' by 4', with the long axis east to west. The rocks
covered their surfaces to a depth of about one foot.
Beneath was nothing but sandy soil.
My education in archaeology had not yet
begun. I did not know enough even to look for soil
discoloration, or for teeth enamel, where I expected
to find whole skeletons. My helper, Mr. Harrison
Bush and I made careful refills, so that the soil we
dug can be sifted. We replaced the rocks on top of
the rectangular holes. We excavated a third rock
grouping in surface form fairly round, and found a
large boulder eighteen inches below the surface.
The shape of the first two rock groupings had
so impressed me that I spoke of "graves" in my first
article in the American-Scandinavian Review,
March, 1948. Just after that publication, one of the
leading archaeologists of New England went with
me to the site. He excavated a fourth rock grouping
and proved conclusively that it was "undisturbed"
and therefore not a grave. He then told me that the
whole area thereabouts was undisturbed, and that
all twelve groupings of rocks of variously assorted
colors were the result of glacial action (frost
heaves?), and constituted "a stone polygon of re-
markable symmetry."
I at once wrote a repudiation of the whole
"cemetery" idea, and when it was refused publica-
tion by the editor of the American-Scandinavian
Review, I had it printed in the Nordisk Tidende,
the largest Norwegian-American newspaper, so that
the correction of my embarrassing error would
reach as wide an audience of Scandinavian-
Americans as possible.
It was my first lesson in archaeology, but I
still was in need of the Gospel. In the late summer
of the same year, a prominent archaeologist at Har-
vard went with me to the site, and without knowl-
edge of what the other expert had told me, he said:
"These are not graves, but these rocks were
undoubtedly assembled by man."
Thus, disillusionment was the second lesson in
my archaeological education. Since those who dis-
agreed were such distinguished scholars, it did not
at that time seem proper to me, a layman, to tell
either one what the other had said. Their disagree-
ment had relieved me of embarrassment, but con-
cealment of their disagreement began to weigh
upon my conscience.
I kept quiet about it for five years, until in
May, 1952 some members of the M.A.S. excavated
under a fifth rock grouping. I saw them remove
the earth with a trowel, almost by a spoonful at a
time. The M.A.S. report describes their finding of a
"discolored basket-shaped area" (according to my
recollection larger than "about 18 inches"), which
"contained no bones or artifacts whatever, and was
definitely not a grave. It resembled a small I; .dian
refuse pit." (One man who was excavating it
expressed the opinion that it could have been a
grave). In any case, those who had made it had
taken care to cover it with stones.
Whatever it was it proved how perilous it is
to generalize.
An American archaeologist has given me the
following reference: Antiquities of the New Eng-
land Indians by Charles Clark Willoughby, pub-
lished by the Peabody Museum of American
Archaeology and Ethnology, Harvard University,
1935, page 4: "Several hundred graves have been
opened in New England by the Peabody Museum
of Cambridge, and by the Department of Archae-
ology of Phillips Academy at Andover. They are so
old that in nearly every instance the skeleton had
completely disintegrated. Only a few small frag-
ments were found in two or three graves."
Conscious that I am still a layman, I shall not
venture to ask: When is a grave not a grave? How-
ever, a Scandinavian archaeologist has written me
as follows: "Any burial dating from around the year
1000 may be pagan or may be Christian. In the
latter case no grave-goods are to be expected, and
it may be that no traces of the body have been
preserved. It might be interesting to see whether an
anaylsis of the soil might show a concentration of
phosphates in the space which might have been
occupied by the dead body. In a number of cases
we have been able to prove the presence of organic
materials, as for instance human bodies, by the
concentration of phosphates left by them when
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decomposing. These phosphates are not washed
away by rain water, being practically insoluble. Of
course, this method is not practicable when a dead
body has been buried in a refuse heap, but can
generally be used when the grave has been dug in
untouched soil."
The refills in the two rectangular excavations
which Mr. Bush and I dug should be sifted for
teeth enamel, and they and the refill in the pit found
by the M.A.S. should be chemically tested.
THE BASS RIVER 950 YEARS AGO
The M.A.S. report did not attack my Bass River
theory at what might appear to be its most vulner-
able point. The theory would have an Achilles heel
if proof were forthcoming of so great a rise of sea
level in relation to the south shore of Cape Cod in
the past 950 years that the Bass River, which today
is tidal, was no more than a brook in Leif Ericson's
day. If the ocean level has risen a foot a century
throughout the past millenium, as I have heard one
scholar assert, then the river and lake mentioned
in the saga story of Leif Ericson's visit to Vinland
were out in Nantucket Sound some distance south
of the present mouth of Bass River.
Many studies are being made of the rate of rise
of ocean level in the area of southern New England,
and elsewhere on this and other continents. These
studies include the botanical evidences of salt
marshes now covering fresh-water peat; the evi-
dence of American Indian occupation centuries ago
of sites now covered by high tide; and such evi-
dence as the flooring of a waterwheel pit at Saugus
which presumably must have been above high tide
300 or 350 years ago and is now three feet below
high tide. From the evidence at Saugus of a rise of
sea level of three feet in the past three centuries,
one is tempted to jump to the conclusion that there
has been a ten-foot submergence of the Massachu-
setts shore in the past ten centuries.
The case is not so simple, however. It has been
observed that the rate of rise of ocean level is at
present much faster than it was in the nineteenth
century. It is rapidly increasing. Some engineers
have advised naval authorities to plan installations
with a view to a possible rise of two feet during the
next 100 years. There seems to have been a speed-
ing up of the rate of rise since about 1920. It begins
to look as though we are witnessing a temporary
rapidity of rise greater than the average rise of the
past 300 years.
There is a growing realization that cycles of
ice accumulation and ice melting in Greenland and
the Arctic must be taken into account. For instance,
we have the concrete evidence in Greenland of
many farm sites (stone foundations of houses and
barns and fences), established during or after the
days of Leif Ericson, which were later covered by
advancing ice pushed down the fiords by a greater
thickness of the inland ice cap, and recently uncov-
ered again by recession of the ice. This evidence
forces us to conclude that there has been at least
one cycle of ice accumulation and melting (with
corresponding fall and rise of ocean level) since
Leif Ericson's time. There may have been two such
cycles. In several centuries during the past ten,
there has been a reversal in the movement of ocean
level, a lowering which compensates for part of the
rise in other centuries.
This view is substantiated by data covering a
long period of time for which we have definite
information. According to Charles Clark Willough-
by, Antiquities of the New England Indians, p.9,
the Boylston Street Fishweir at Boston indicates
either a subsidence of land or rise of sea level com-
pared with "mean low water of Boston Harbor as
recorded in 1913" of "13 to 15 feet since the Indians
built the weir." This is close to the estimate by Mr.
Frederick Johnson in "The Boylston Street Fish-
weir." (Phillips Academy. Papers of the Peabody
Foundation for Archaeology. Vol. 2, 1942). In his
summary, p.193, Mr. Johnson says: "Humans were
living in the Charles River estuary at a time when
the level of the sea, in relation to that of the land,
was about fifteen feet eight inches lower than it is
at the present time." In "The Boylston Street Fish-
weir II," Vol. 4, 1949, of which Mr. Johnson says
(p.124): "The present work elaborates and, in
places, corrects the results of previous research,"
we are on pages 31 and 45 given an estimate of
mean low water at the time of the fishweir con-
struction of 15' 8.9" below the present level.
Subsequent to the above-mentioned studies,
the approximate age of the Boston Fishweir cul-
ture has been secured by radioactive Carbon 14
tests in the Biological Laboratories of Harvard. The
results of those tests, made in 1951 on specimens
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submitted by E. S. Barghoorn, are given in Science,
Vol. 113, p.1l3. The absolute age of peat underlying
the fishweir is 5717+500 years, and the absolute
age of a fragment of coniferous wood from the
marine silt overlying the lower peat and the fish-
weir is 3851+390 years.
The arithmetical mean of these two ages is
4874 years, which may fairly be taken as the
approximate age of the fishweir itself. Whether due
entirely to rise of sea level or in part also to sub-
sidence of the land at Boston, a submergence of 15
feet, 8.9 inches in 4874 years gives us an average
of submergence of 3 feet, 2.77 inches in a mil-
lenium, and of less than 3 feet 1 inch in the 950
years since Leu Ericson came to Vinland.
This may not be the final conclusion, however.
It is possible, and I think probable, that contrary to
the impression given by the observed increasing
rate of rise of sea level since 1920, the over-all pic-
ture may be q decreasing rate in each of the last
several millenia, on the theory that we are nearing
the climax of the present interglacial, and that the
last millenium corresponds to the last twenty-five
minutes before full tide, when the water rises more
slowly just before the slack. Because of the known
cycle of ice accumulation and melting that has
occurred during the last 950 years, the actual rise
of sea level may be decidedly less than 3 feet since
1003 A.D. The rise of sea level is a fascinating
study in which observations near in point of time
tend to blind us to the long-range picture.
Another consideration bears upon the problem
of the depth of water in Bass River the day Leif
Ericson ascended it. A man who has operated ves-
sels in the Cape Cod area for over fifteen years
writes me that "the greatest rise in tide on the
north side of Nantucket Sound occurs during south-
west and especially during southeast gales." He has
experienced "a rise of over four feet." The U. S.
Coast and Geodetic Survey informs me that
"extreme high waters up to eight feet above normal
have been recorded at our control tide station at
Woods Hole." In The Lost Discovery, pp. 58-60,
I show that on the day of Leu Ericson's landing in
Vinland, the wind which had been from the north-
east veered and was from the southeast and later
from the southwest. It was not of gale force, but in
view of the general piling up of water along the
Atlantic seacoast by the northeaster that had just
spent itself, wind from the southeast and south-
west that day must have raised the water along
the north side of Nantucket Sound to levels con-
siderably above normal, easily enough to have
made the depth of water in Bass River approxi-
mately the same as it is normally today. As much
as 1.5 feet of rise differential has been observed
in the Nantucket Sound area due to barometric
pressures alone.
Brooklyn, N. Y.; April, 1953
FIVE UNUSUAL CACHES AT THE BOATS SITE
By EDWARD F. ROSE
This is an article about an area I excavated on
the west bank of the Taunton River in Dighton,
Mass. When I completed the diggings I found I
had discovered a house Hoor.
This site was in an open field which is close to
a wooded area where I have been digging for the
past four summers. The reason I dug in this area
is that in surface hunting I have found many arti-
facts here. It is high and dry: about a hundred feet
from the river's edge, and seems to be suitable for
habitation, especially as several hundred feet back
in the brush are springs for drinking purposes.
I started my first test at a point where the
surface hunting was the heaviest. Starting on the
east side and working west I found four artifacts
in my first test. For the second test, I worked in a
southwesterly direction and' struck the house Hoor
and my first pit, which was the first of many. A
total of twenty-one pits were uncovered. This first
pit had a diameter of fifty inches, and from the top
of the ground to the bottom of the pit the distance
measured thirty-five inches. It appeared to be a
refuse pit with much charcoal mixed in. It con-
tained sixty artifacts. At the bottom was a small
grooved and a pipe reamer, both diagnostic of
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the Stone Bowl industrial culture, as reported pre-
viously by William S. Fowler in his several papers
on the delineation of cultures in New England.
In addition, there were seven broken pestles,
which were shattered by heat. While pestles have
been associated with agricultural pursuits of the
Ceramic-Agricultural period that followed that of
the Stone Bowl, it has been thought by some that
they were previously used for the grinding of nuts.
This find, in which pestles were found in close
association with Stone Bowl age implements seems
to support such a belief. Most of the artifacts found
in this pit were broken. They consisted mostly of
knives and spear points, while the pestles, it should
be noted, where located on the outer edge of the
pit. There were quite a lot of strike-a-light artifacts
found in this pit. Also, besides charcoal, the pit
contained some shell and bone refuse. The pieces
of bone that appeared were identified as human
bone and leads us to believe a cremation occurred
here; animal bone was also present.
I continued the dig beyond this first pit and
found a total of twenty-one pits. Artifacts were
found in the bottom of ten of these refuse pits with
quantities of red ochre (red paint) in each case.
These pits varied from 15 to 30 inches in diameter;
were 8 to 10 inches deep, and were spaced 12 to 26
inches apart. Besides the pits, a total of eleven post
molds were discovered at one place that formed
an irregular square, probably the outline of a wig-
wam. The post molds measured 4 to 6 inches in
diameter, which might indicate something a little
different in the way of a shelter from that of the
usual wigwam that usually has somewhat smaller
posts than this evidence suggests.
The Hoor of this probable habitation enclosure
measured about 10 by 20 feet, while the top of the
Hoor lay 11 inches below the top of the loam; was
well below possible disturbance from ploughing.
It is interesting to note that the depth of black Hoor
accumulation at the center of the enclosure meas-
ured from 14 to 16 inches, and tapered to 2 inches
at its periphery.
The find that makes this report most useful
and significant, however, was the discovery of five
caches of artifacts, one in the bottom of each of
five refuse pits. These caches contained twenty,
nineteen, sixteen, twelve, and four artifacts respec-
tively, and consisted for the most part of knives,
and spear points of different types. All together,
there was a total of 535 artifacts that were recorded.
Many of the broken artifact fragments were found
to be contiguous and were subsequently restored,
while a few were broken so badly as to prevent
identification. In connection with this, it should be
observed that many of these unidentified pieces
contained grooves.
After checking trait characteristics, this collec-
tion of artifacts leads us to believe that it belongs
to the Stone Bowl age, for it contains certain
diagnostic traits formerly identified with this indus-
trial age at Potter Pond, Ragged Mountain, and
Nunkatusset sites as reported by William S. Fowler
and Roland E. Engstrom. For example, there
appears in the collection: eared points and drills;
tapered-stem points; grooved axes; T-base drill; and
pipe reamers; all believed to be determinants of
the Stone Bowl horizon. The association of red
ochre that was deposited in the pits in great
abundance is important to note, since the use of it
is sometimes ascribed to an earlier culture period.
Of this preceding age, the Early Archaic, only
two artifacts appeared that might be linked to it as
observed at the Nunkatusset site, and elsewhere.
This evidence consisted of two corner-removed No.
5 projectile points; but what is of prime importance
is that they were found outside the pits in the
course of excavation, and are presumed to have
been intrusive from a fairly deep horizon; therefore,
should not be considered affiliated with other recov-
ered artifacts.
Following is a list of some of the recovered
artifacts. (Projectile point terminology is derived
in part from Classification of Projectile Points as
found in Bulletin of the Massachusetts Archaeo-
logical Society, Vol. II, No.4.)
Small triangular points....... 5
Small stem points 3
Tapered-stem points . 20
Corner-removed No.3 points.............. 2
Eared points. 10
Side-notched points . 40
Diamond (side-notched) point . 1
Corner-notched No.3 points (spear) 3
Grooved axes (damaged) 2









112 GIANT'S KETTLES, INDIAN MORTARS, POTHOLES,
AND GLACIAL MILLS
By THEODORE L. STODDARD
On the tops of hard rock ledges, and on the
sides of bald rock slopes-in places where water
never Hows-smoothly rounded pits are sometimes
seen. The pits are shaped like kettles or mortars,
and because of their strange locations it is often
thought that they were made by men. Many of
them are just the right size to be used as mortars;
others are much too large.1
The pits are just like the ones that are some-
times found in stony stream beds. Fishermen have
watched such pits being made as swirling water
spun a pebble trapped in a crack. Swimmers have
found "wells in the rocks" below waterfalls. But the
mysterious mortars are found at heights far above
all present sources of water.
The puzzle has a simple answer. The pits-or
"potholes" as they are often called-are the result
of a glacial activity known as a glacial mill.2 Water
on a melting glacier forms streams which How over
the ice. When a stream comes to a crevasse in the
ice it becomes a waterfall which may bore its way
down to the bedrock under the ice. (Figure 43)
The water removes a rock from the lower part of
the glacier and uses it for a millstone which gradu-
ally gouges a pit into the bedrock. (Figure 44) If
the glacier moves it may move the glacial mill with
it. When this happens a regular line of pits may
be formed.3
As the glacier finally disappears the potholes
are left high and dry.
Some potholes surely could have been used by
the Indians for grinding nuts and corn, or for grind-
ing stone tools. Specific evidence in the form of
pecking or grinding scars should be detected, how-
ever, before jumping to hasty conclusions.
FIG. 44
A glacial mill from above and in section. After Streiff-Becker,
1951.
FOOTNOTES
I-Riley (1943) illustrates one with horizontal dimensions
of 28 x 25 feet.
2-Gilbert (1906) gives an excellent technical description.
S-Gilbert (1906) Plate 42 shows a classic example. Streiff-
Becker (1951) presents another version of this process.
(EDITOR'S NOTE-This paper was prepared and submitted
for publication prior to the publication of "The Indian Rocks
of Cape Cod" by Howard Torrey and is not a commentary
upon that paper.)
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This is perhaps a good time to add up such
fragmentary information as is at hand regarding
two sites that, owing to building activities, the
removal of loam and shells for fertilizer, and so on,
are on the point of virtually disappearing, with
hardly a trace remaining to attract an archaeologist
of the future.
THE CLIFF SITE (M-38-3)
The subject here is a shell heap site disclosed
by shore erosion, apparently many years ago. The
exposed edge of the more important section of the
site was dug into in the early 1920s by the personel
of a nearby biology laboratory; and as a result what
is certainly one of the earlier mentions of a Cape
Cod shell heap was published in 1925 by the direc-
tor of the laboratory, Dr. F. C. Hammett ("Notes
on the Shell Heap at Whitrnanville, Cape Cod,
Massachusetts". American Anthropologist, Vol. 27,
pp. 483-5). In 1946 Ripley P. Bullen, from outline
tracings and written data furnished by me, classified
most of the available artifacts, and presented for
the site a brief and essentially correct, cultural inter-
pretation, which specifies a '10wer" level belonging
to an earlier pottery horizon when corner-removed
points were in use, and an "upper" level pertaining
to a later ceramic period when large triangular
points were the rule ("Suggestions of Stratigraphy
in Eastern Massachusetts" Bull. M.A.S., Vol. 7,
No.3).
The Cliff site is about two miles south of the
village of North Truro, at a. point where Great
Hollow, one of the Cape's transverse glacial valleys,
opens to Cape Cod Bay. Although now entirely dry,
in earlier times when the eroding shore line was
farther west, the lower end of the valley held a
fresh water swamp, as is evidenced by a layer of
peat, with roots and stumps of good sized trees,
which is sometimes uncovered low down on the
beach in front of the present end of the valley.
On the south side of Great Hollow rises Corn Hill,
of Pilgrim fame, and on the north side also there
is a long hill terminating in a steep cliff.
For the most part the site is on the surface of
the glacial sand sloping up on the north side of
the valley, but there is also a thin midden on the
south side, in the last quarter being, at a depth of
about two feet, under some of the cottages just
south of the town landing. When I first saw the site,
in 1932, it seemed to be chiefly a lens of black earth
with some shell, which had a profile about 18 feet
across and a maximum thickness of 18 inches. In
addition a layer of dark grey, sandy earth contain-
ing a sparce amount of camp debris appeared to
overly the black deposit and to extend some 50
yards farther up the slope to the north. The whole
site was covered with dune sand to a maximum
depth of eight feet. At the time above mentioned
and for many years afterwards, there was a steady
erosion of the shore at this point. But about 1946
for some reason this process was reversed, and a
grassed-over beach began to form in front of the
site. Wind blown sand collected on the face of the
cliff, hiding the formerly exposed profile.
In 1951 the area of the site was "improved" by
the bulldozing of a great quantity of material from
the hillside to fill in and level off the hollow for
building site. A house was put up the following year
and there was then further bulldozing. So far as
here known the main black earth and shell lens
was not affected, and presumedly some of it is still
intact under sand at the north end of the house
built in 1952. By rough measurement this layer
should be 110 yards north of the town landing and
the same distance south of a large, light green
boulder on the beach level and about 20 feet out
from the cliff base. In the uphill part of the site the
camp deposits were in part scraped and laid bare
and in part cut through and destroyed by the grad-
ing, with scattered dark earth, containing chippings
and here and there shells, stretching with diminish-
ing intensity from the edge of the cliff back for
about 50 yards.
As one would expect, the violent disturbance
of the area did not fail to reveal some features of
the site not before suspected. One of these was a
badly damaged grave which Edward H. Rogers
found on the hillside in the summer of 1952. So
little remained of this burial that little can be said
about it, other than that it was flexed, of a grown
person, and lying in light colored sand. The grad-
.ing disclosed the uphill part of the site to be more
important than had been supposed, for instead of
referring entirely to a poorly represented late
period, this portion was found to have underlying
materials equating with the main black earth and
shell layer.
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The Lower Zone. To dwell on the most impor-
tant level first, all but one of the chipped imple-
ments definitely attributed to this compartment
came from the main lens of black earth and shell,
a deposit in which the most frequently found arti-
fact is a heavy corner-removed point of quartz,
with a short wide blade and a relatively long stem
(Fig. 45, Nos. 6-10). However, the largest and best
made point of this class is of quartzite. (Fig. 45,
No.6) . Pottery from this main artifact bearing
Specimens not included below in the list
headed "Chipped Stone" will be accounted for in
the main text. Most of the artifacts concerned here
were excavated by me from the principal black
earth and shell stratum during the ten years start-
ing with 1932. Others were found by me either in
or after they had fallen from the profile of dark
gray material overlying and extending uphill from
the main black lens, while still a few others were
discovered, loose or in place, on the hillside as an
aftermath of the bulldozing. The present grouping
of the cultural material according to two zones in




deposit is from three vessels, all with mineral tem-
per. One pot (Fig. 45, No. 20) had a slightly
everted rim, a rounded lip, and a decoration of two
encircling lines of shallow rounded indentations,
apparently made with a hollow reed or bone. The
interior shows horizontal corrugations which sug-
gest cord marks that have been smoothed over.
Another vessel (Fig. 45, No. 21) had a sharply
everted rim and bore marks suggestive of trailing
or brushing rather than direct stamping. The in-
terior is smooth. A third pot is represented by a
body sherd (Fig. 45, No. 24) which exhibits rocker
stamping both outside and inside.
Of the uphill outliers of the above mentioned
stratum, one consisted of a small area of sooty
black earth, about 20 yards farther north and some
eight feet from the edge of the cliff. Fragments of
two mineral tempered pots were found here. One
had a slightly everted rim, a flattened lip, and
showed on the exterior closely spaced marks of a
scallop shell. The other vessel was apparently of
Vinette 1 type, with outside and inside cord-surfac-
ing. Associated with the pottery of this area were
the base of a heavy corner-removed point of quartz
and the blade of a large felsite point of probably
similar type.
Somewhat farther from the edge of the cliff, a
more substantial undisturbed deposit, in part per-
taining to the earlier occupation, was discovered
and soon dug out by various local collectors late
in 1952. This concentration seems to have covered
a space of some 15 by 15 feet. Present data, based
on my sampling of a relatively small part of the
area, reveal a top layer of the dark gray sandy
earth normal for the site. Below this there was a
four to eight inch layer of nearly solid shells, mostly
oysters, sea clams, and bay scallops. The shells
were underlain by a five inch deposit of rich black
earth, which in turn rested on undisturbed glacial
sand. The upper two to three inches of the latter
presented a white leached appearance. In the black
earth layer were found two bone awls (Fig. 45,
No. 22) and sherds from three mineral tempered
pots, of which two were dentate stamped (Fig. 45,
Nos. 23, 25). The overlying shell stratum contained
several sherds of a thick walled (15 mm.), red-
dish, mineral tempered vessel bearing trailed marks
of a square-toothed object (Fig. 45, No. 26).
Sherds from the dark grey layer are here attributed
7 30-70 Fig. 45, Nos. 1-3





2 22-25 Fig. 45, No.5.
2 Quartz
26 40-70 Fig. 45, Nos. 6-10.
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to the later period and will be described in the
following section.
The Upper Zone. As may be seen from the
listing, the stone artifacts attributed to this level
include all of the large triangular points (Fig. 45,
Nos. 1-3). A small rim sherd and a larger body
sherd known from this zone belonged to a coarse
shell tempered vessel having a cord-surfaced exter-
ior and a channeled interior (Fig. 45, No. 27), this
being a common type on Cape Cod and classifiable
as late Stage 2 ware. A thin shell tempered sherd
with a fine cord-surfaced outside and a smooth
inside was found seemingly associated with the
burial. Although too small to be definitive, this last
mentioned sherd is suggestive of Stage 3 pottery.
What appears to be a similar fragment, although
the inside is missing, came from the dark gray
earth over the shells in the area noted in the last
paragraph. The other shell tempered sherd found
over the shells in the same area is a very small rim
piece from a thin (4 mm.) cup-like container
which shows marks of perhaps a sharp pointed
tool.
COLONIAL REMAINS AT THE SITE
For a time in the 1930's a course of bricks
was exposed under four feet of dune sand iI. the
face of the cliff at the uphill extremity of the site.
The bricks, which were of old type, lay directly on
the dark earth containing stone chippings and arti-
facts, this underlying earth being more or less
indurated. Plainly this was the base of a hearth or
fireplace. After the recent grading, more scattered
bricks, decayed whale bones, and the bowl of a
white clay pipe came to light. Although the last
artifact bears no makers initials, it has on one side
the likeness of a crowing rooster, and the bowl is
similar to specimens common at the beginning or
earlier part of the eighteenth century. There seems
to be some reason to think we have here relics from
one of the shore whaling stations that are said to
have once dotted the inside of the Cape at intervals
of every few miles.
SUMMARY
From the limited amount of data preserved it
appears that, as regards the Indians, the Cliff site
was in its first and most important period a series
of small shell heaps and midden areas distributed
chiefly on a slope rising to the north of a fresh
water swamp. The site may once have extended
some distance farther west, on ground long since
claimed by the sea. No evidence of a preceramic
occupation was found, and the shell heaps pertain
to rather early ceramic times, tying in-with their
mineral tempered pottery and corner-removed
points-with the earlier, or first, ceramic level gen-
eral for Lower Cape Cod.
A later habitation period, represented by shell
tempered pottery and triangular points in dark gray
earth, seems to have been desulatory, althQugh it
may have stretched into late prehistoric times.
THE CABRAL SITE (M38-10)
One-half mile due east of the site just reported
is the qabral site. It is one-eighth mile south of
Great Hollow Road and the same distance west
of Route 6. There is in this locality a prominent
kettle hole, with a flat bottom of some three acres,
and with abrupt walls sloping to an elevation of
60 feet and more on all sides except the east, where
the bank rises steeply for about seven feet and then
levels off to form a small, terrace-like shelf, behind
which the ground rises only moderately. The Indian
site is on the shelf. Although much of the site has
been obliterated, it seems to have covered a space
of around 45 by 96 feet, the long axis lying roughly
northwest and southeast, parallel with the border
of the kettle hole. As the site appeared in 1933,
when I first saw it, the larger part of the area bore
a six to eight inch layer of loam and camp debris,
the latter starting at the grass roots (Area A, Fig. 45,
No. 44). The area had probably been plowed,
and the Indian materials may have represented
only the lower part of a midden which had been
largely removed. It is hard to be definite regarding
Area A at this late date, for it was stripped and the
loam hauled away in 1935, or thereabouts. In 1933
there was visible at the south end of the site a
fairly substantial, black earth and shell layer eight
to ten inches thick. (Area B, Fig. 45, No. 44) This
had not been plowed. It was 'plain, however, that
some of the black deposit had been taken away,
for there was a section in which the Indian debris
and a considerable amount of the underlying sand
were missing entirely (Area C, Fig 45, No. 44). For
this reason it was never possible to determine the
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deposit, and it has obviously been in place for a
time sufficient for considerable leaching and re-
depositing of iron oxide. An extensive and more
informed investigation of the kettle hole would
doubtless bring out much of interest.
A few of the artifacts reported here were exca-
vated by me in Area A before the loam was
removed, and several others were found in the same
area at the time of the hauling away of the loam.
More important are specimens which I excavated
in 1952 from the shell heap in Area B. Although
the undisturbed material remaining in that area at
that time was of small extent, it consisted of intact
midden seven inches thick, probably sufficient to
establish the essential character of at least the black
earth and shell layer. Definitely connected with this
deposit were the following: 11 large triangular
points (Fig. 45, Nos. 29-31); 2 diamond shaped
points (Fig. 45, Nos. 37,38); 1 thick elongate point
(Fig. 45, No. 39); 1 asymmetrical knife (Fig 45,
No. 41); 1 scraper (Fig. 45, No. 42); 7 small,
smooth, shell tempered sherds; and 1 thick, cord-
wound-stick decorated sherd, tempered with shell.
The sherds exhibit coil breaks and interior channel-
ing. At the juncture between the shell bearing layer
and the underlying yellow sand were found a small,
plain, mineral tempered, rim sherd and a side-
notched point (Fig. 45, No. 34). These two speci-
mens are hardly enough on which to base a claim
for two distinct periods at the site, although they
tend to suggest this. However, the only other arti-
fact that seems to suggest an early phase for the
site is a corner-removed point (Fig. 45, No. 33)
found in a pit in Area A in 1934. All of the stone
implements recovered are included in the accom-
panying list.
Comments
Fig. 45, No. 28. Felsite
Fig. 45, No. 29-31.
9 quartz, 6 felsite
Fig. 45, No. 32. Felsite
Fig. 45, No. 33. Quartz
Fig. 45, No. 34. Felsite
Fig. 45, No. 35. Chert
Fig. 45, No. 36. Felsite
Fig. 45, Nos. 37, 38.
2 felsite, 1 quartz
Fig. 45, No. 39. Quartz
Fig. 45, No. 40. Felsite
Fig. 45, No. 42. Quartz
Fig. 45, No. 41. Felsite
























Asymmetrical knife 1 53
Gorget or Pendant 1
relationship of Area A to Area B. It is not unlikely,
however, that originally the whole location was cov-
ered with a uniform shell heap'!
The kettle hole, as such depressions are in this
locality, is somewhat unique, in that it has a flat
bottom which is apparently not due, as is more
usual, to an accumulation of peat. Formerly the
floor was cultivated, and at that time some Indian
materials were found on its surface. In order to find
out if possible whether the bottom had been lived
on, and also to get some idea as to how it became
filled in so that a flat floor and enclosing steep
banks were preserved, I lately dug several test
holes. Test 1, in the southwest part of the flat area,
gave the following profile: gray sandy loam, 14";
yellow sand, 10" and over. Water was struck at a
depth of 24". Test 2, in the northwest portion,
yielded: gray sandy loam, 12"; medium gray sand,
5"; light gray, or deoxidized, sand, 6"; very dark,
brown sand, 7" and over. "Vater was encountered
at 30". Test 3, in the southeastern part of the flat
area, gave: gray sandy loam, 12"; yellow sand with
deeply oxidized patches, 8"; greenish sand, 10" and
over. Water was found at 30". Test 4,25 yards west
of the main shell heap, disclosed: gray sandy loam,
10", black earth with a few shells and quartz chip-
pings, 5". The latter deposit lay directly on yellow
sand.
With the exception of Test 4, the above holes
revealed no chippings or other trace of Indian occu-
pation of the floor. It seems quite possible that the
few objects found during cultivation were in
material carted down from the shell heap to enrich
the field. The dark layer between the loam and the
yellow sand in Test 4 is, from present data, hard
to account for except as a small midden deposit in
its original place. Apparently it could not have
been derived as slope wash from the main site
area. While the surface of yellow sand is almost
at the water table, the latter is known to have been
rising for a long time, so the area may formerly
have been dry and livable. Test 3 disclosed coal
at 12", and elsewhere white earthenware was found
nearly as low. Despite its thickness, the whole loam
stratum apparently has been affected by plowing,
which suggests some filling in during modern times,
which seems also indicated by conditions in Test 4.
It is doubtful if the area contains peat, or if so, the
peat is under at least three feet of sandy material.
The sand under the loam is probably a wind
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SUMMARY
In the Cabral site we have a well situated,
sheltered location on the border of an ice block
hole, the Hoor of which was probably suitable for
agriculture. Fresh water was to be had by digging
in this Hoor. The only drawback was perhaps the
fact that the nearest salt water for a canoe landing
was at least one-fourth mile distant. The main part
of the occupation certainly took place in late Stage
2 (Late Intermediate) pottery times, as is evinced
by the typology of all but a few of the known arti-
facts. The specimens not readily conformable in
that horizon may possibly refer to an earlier
ceramic stage, but if indeed present, such an early
occupation must have been of very slight intensity.
Provincetown, Mass.
February 12, 1953
I-That the destruction of Cape Cod shell heaps is not
entirely attributable to recent years appears certain. Writing
in 1883, Shebnah Rich ("Truro, Cape Cod") mentions a
shell heap near Great Hollow, which he says is "several
feet deep", and in connection he quotes the following
document:
"Whereas there is likely to be great damage done to
the proprietors of Pamet, by reason of some persons digging
shells out of the land belonging to these proprietie, and sell-
ing or transporting them from off said land, which other-
wise might be of good use to the inhabitants to make lime
for their building, for the prevention whereof it is ordered
and agreed upon by the proprietors of Pamet at a meeting
of said proprietors held at Pamet, May 15, 1705. That from
and after the first day of June next ensuing, no person or
persons whatsoever shall digg any shells out of any of the
common or undivided land belonging to said proprietie, or
take any shells off from any of the common or undivided
land belonging to any part of said proprietors, but only such
as shall be voted by the inhabitants of Pamet within the
Courts of said proprietie, in penalty of five and sixpence a
bushel for every bushel of shells so digged or carried off
from said proprietie for the use of him or them that shall
inform and Sue for the same before any Court of Record
proper to try the same.
Voted by said proprietors, May 15, 1705. Attest, Tho:
Paine. Clerk."
